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究结果相比，虽然固碳速率范围相当（都在 0.1-56.7 µmol C m-3 d-1），但是在 500 
m 以下水层，中国南海的固碳速率基本上比北大西洋高 1 个数量级。而分子生态
学分析表明氨氧化古菌 accA 基因在中国南海的多样性很高、分布较均匀，且多
样性在水平方向上陆架 > 远海 > 近岸、垂直方向上深层 > 表层，其基因丰度
分布垂直方向上也是深层 > 表层，但是在水平方向上则是远海 > 陆架 > 近岸。




南海氨氧化古菌 accA 基因主要分为了三个大的群组（Shallow cluster、SCM-1 like 
cluster 和 Deep cluster），其中 Shallow cluster 又分为五个 clade，Deep cluster 分










































Marine primary production is the material basis to support and maintain the 
huge resources of the marine. It can transfer CO2 from atmosphere into marine, and as 
a result, marine primary production can play a key role in dealing with the 
atmospheric problems. So broaden our knowledge about marine primary production 
can help us to promote the research about marine ecology, marine biogeochemistry 
and global change. There were a great number of researches related to marine primary 
production, but most of them are concerning on euphotic layer .The dark ocean 
comprises nearly 75% of the global ocean’s volume, while the studies aimed at this 
region is rare and our understanding of the dark ocean’s carbon cycle remains 
rudimentary. Compared with bacteria, the knowledge of archaea was limited and 
together with its extensive distribution (especially in meso- and bathy-pelagic) and 
high diversity in the marine environment, archaea was encouraged to become the 
hotspot of marine ecology research. Being as a special archaea, thaumarchaeota not 
only contained the features mentioned above, but also harbored the potential in carbon 
fixation and ammonia oxidation. All of these features implied that thaumarchaeota 
may play a crucial role in marine carbon and nitrogen biogeochemical cycles. In order 
to get a deeper understanding of the carbon cycle in the South China Sea, we 
investigated the contribution of prokaryotes to the primary production using 
14
C-NaHCO3 method. And the key gene (accA, acetyl-CoA carboxylase α subunit) of 
3-hydroxypropionate/4-hydroxybutyrate cycle which uniquely exists in 
thaumarchaeota was analyzed to explore the contribution of thaumarchaeota to 
prokaryotic carbon fixation and the diversity, abundance and community composition 
of thaumarchaeota. We also investigated the abundance of thaumarchaeota accA in 
the Pearl River Estuary. 
The results of 
14
C-NaHCO3 incubation experiment indicated that prokaryotes 
make a significant contribution to primary production in the dark ocean, even amount 
to half of the phytoplankton export production. The carbon fixation rate of the South 




















the rate was one magnitude higher than that of the North Atlantic at layers below 500 
m. Molecular ecological results showed that archaeal accA gene had a high diversity 
and even distribution in the South China Sea. The distribution trend of archaeal accA 
genetic diversity was shelf > offshore > inshore (horizontal) and subsurface > surface 
(vertical).The abundance of archaeal accA gene showed the same vertical distribution 
as diversity, but the horizontal distribution was offshore > shelf > inshore. And Pearl 
River Estuary exhibited the same distribution trend as the South China Sea which 
implied that high organic carbon concentration produced inhibition of growth and 
diversity of autotrophic archaea, and it forced autotrophic archaea convert into 
heterotrophic as well. The phylogenetic analysis divided it into 3 clusters (Shallow 
cluster, SCM-1 like cluster and Deep cluster). Shallow cluster was comprised of 
shallow clade I, II, III, IV & V, deep cluster included deep clade I, II, III & IV, while 
SCM-1 like cluster contained only one clade. Shallow cluster experienced a transition 
among different clades. Deep cluster was evenly and specifically existed in the 
bottom of shelf station and the dark ocean of offshore station. And SCM-1 like cluster 
was mainly distributed in the surface of inshore station and shelf station. The 
abundance, phylogenetic and Community classification analysis of archaeal accA 
gene suggested a shift in their community structure and ecological function among 
different stations and different layers. 
 
Key Words: Primary production; 3-hydroxypropionate/4-hydroxybutyrate cycle; accA; 
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